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(54) HIGH FREQUENCY POWER AMPLIFIER AND RADIO 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the number of parts and 
adjust a bias resistance ratio in accordance with a variation of a 
thr shold voltage Vth of a transistor. 

SOLUTION: A high frequency power amplifier having a plurality of 
amplification system wherein each amplification system has a input 
t rminal to which a signal amplified is supplied, an output terminal, a 
bias terminal, a plurality of amplification stages sequentially 
connected between above input terminal and above output terminal, 
and a bias circuit which is connected to the bias terminal and each 
amplification stage respectively to apply bias potential to the 
amplification stages; the amplification stages include a control 
terminal for receiving an input signal and bias potential supplied to 
th stages, and a first terminal to send out an output signal; a first 
and a second amplification stage of each amplification system are 
formed in a signal semiconductor chip in a monolithic manner; a 
portion of the bias resistor constituting the bias circuit of the first 
and second amplification stages is formed in above semiconductor 
chip in a monolithic manner. 
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[1$fFff*©SSB] 

[if** i ] wm.<Dmmjh itm-tz MM*Mttwm 
*u 

mot* vr^j y ^> >y * cjEfiss *u ±«3»js««a 

©-95#±834^f*?- v >J y fcj&js«;S *it 

[If** 2 ] ±BB*»»^ s» r©*ffllcE«S*i*± 

gBia©titi©i:^2@ti<eMa©^«±. ra-*ifinc»o 

So 

[ Iff** 3 ] ±f3*z»fttf L * 7-©«ffl C iStt 6 fit 
£±83i! 2 m ^©MflWK^&liS h5 "7 -f * 

±83^ 2 isJt<iie©^ i ©ssj? emi&jis >7 -y -v 
fflsc ^m-r s ^iqifcffiffi lt v % s t 1 1 sat 
** l icf3«©^^Mfli*titi^go 

ZV-iMh, ±aa»2®«J(i®©JBl©«K?K:«l»sn 

[if** 5 ] ±t3#JtB^©«!]SEtitia*fei±«!JSt«i 
am t m 2 mmmmco/u mtiv&mmmz * o 

Tt^d i:£l$3fct-f £lff** 1 £IBtt©ffiJ!!l*Mt*J*f 

[if** 6 3 ±t3^tf «^©ws!ti(iais* fcttw©ti 
v 7<D3ffl£.mm\,itia.wi<D/ u T^mmw.*, mm, 

E.(DM1Rfc «fc o TlBlg£ ftT V % £> c t £*8$Ci: I" £ Iff* 

* 5 {df3«8©^«£fl*ti*a^go 
[fit** 7 ] ±»>W xxHHPfcfcf vf T^WtWHIS 
^SMK^tu C©>'W7'XSiJffll|18S©±f3«0®«B©S 
T>'±83SS 2 a««®K «r * ffi*«^tt±l3«JS««S! 
ZW±833§ 2 &ttHa©#Jfl^£&R3 fit <^ 2> 3 i: 

£4$s&i:i-£>is** i izzs®(DMmmmiimmmw. 0 

[If** 8 ] ±f3^tfi|i»©«^©titlSS!4«^^S 



h^>i>;**&, Si-MOSFET, SiGe-FE 
T, GaAs— MESFET, HEMT, 'vfDg^i 

7 h7>^*x^©d^©v^-rtv^©h7>^ 

* tfflSfiSjsr ttT v > £> d i: £?£SSc £ T 3 If** 1 13*© 
05 »5JS«J1fcWf*I&«o 

[If** 9 ] If** 1 tcl3«8©i^MI««*ti<i^B^ 

[it** i o ] ±mm«Dmm8L<D*n?n^£ti 

10 *f y (ii 1 «tS© F E T i:i 2 «tl© F E T 

ifimmatix^zz t^^t-rsif** 1 £83«©iS 
[if** in mmm*m-tz>iizmmm±>mmmmx- 

15 ±EHMBJKHU 

20 «^©Jf<S©i:, 

±83/ W T^Sirf fc±BB*flJ«afc*ti-eiiSS«IS *U 
±83if 4e®£/W 7^*(4*WJn-rs-'W T-XEJgSi:* 

_h83tftim©«]iatitilS 2 ©Jtfi^ii, m-©*« 

30 -SB* s ±83^i*?- >y T-Kl^ y U ^> >v ^ izMJ&Z tu ± 
t3JiB»©«]©tiB©!*fetil5!)e!Ji«®!i:^2@ti<ig! 

[If** 1 2 ] ±83ttflffi©ttgWMUB£ fetttOJ^ 

* i i izmnkDnmmmtimmgiWo 

40 [If** 13] ±I3tiB«©««l©Jg<Si3!*SI^-rs 
Y^y^XZI,^ Si-MOSFET, SiGe-FE 
T, GaAs— MESFET, HEMT, -^ng^M 

h v>^x^©^*.©v>-rn* i ©h^>^ 

45 ©i^Mli6«*ttti«Mc 

[if** 1 4 ] tf** 1 1 \zmm(onw\mt.±immm 

[00 0 1] 

50 [$BHB©JB-f Sftflfcfl*] MIS©titl^^W 
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rv^ conmmmtimmmm «h*& mmmmz 
mm, mmmmmwntk&m&aamwfe 

[0002] 

SfflAMP S (Advanced Mobile phone Servic) T 
DMA (time division multiple access) , CDMA 
(code division multiple access) fr^^^SSi^ 

[0 0 0 3]-*, fftftMK:£^Ttt. TDMAMt 
FDD (frequency division duplex: ^L^L^\WJ3 
fSj) g«4ffiaGSM (Global System for Mobile Com 
munication) SSttDCS (Digital Cellular Syste 

m) tt-tmmzti-c^&o 

[0004] umBP&mn ^sm^-v^ r n-^*j 

1999^7 ^26B# Cno.74£) , P140~P153tI{i, ^fflMI 
%H&&8 0 0~9 0 OMHzfflGSM^ ffi/8Jl?££&C# 
1. 7~1. 8GHz©DCSS- mt^fr^z-T)^ 

i>7. • 5^^&cc>vv?:fa«£ftTv^o 

[0 0 0 5] t'jlT^WO h'lpJWRF/'W— 

mi, r G A I Nj „ No. 1 3 1, 2 0 0 0. 1 fd|3 
[00 0 6] 

So «»©aft^-h* (#t?aMA>ho swt 
sssk jt«E u-cm.fr Art mstuafi^ < & t> , 

[0 0 0 8] EI2 3(4GSM*iChDCS*SC^itefra 

* So iUMl««^titI^B{±> Mi 1 ©iitim fcbTGS 
M«©tfti^ei:, Mi2©ifli^£:bTDCSffl©ii<i 

^WbTV^So 
[0 0 0 9] GSMffl©ii<gme«u A*i&J^ (Pin- 
GSM) fcHtfjSfr? (Pout-GSM) Ht, h7>^ 
X^Ql, Q2, Q3«JH«tj£JH8SHSb&3»iReK C«9 



©ti<s©, g2f£jfffig, 3msmmm (mmmmm 

m) D t&oTV^o 
[ 0 0 1 0 ] # r 5 >i^^^ Q 1 , Q 2 , Q3fi, MO 
SFET (Metal Oxide Semiconductor Field-Effect-T 
05 ransistor) TMBfi&Stu VmH&Hlb&V— VWMtZ 

77M=f- (Vapc-GSM : t-FW-3>h0-;i/ 
n^ttfflffWiffi^ \z.ffi£G» U r *«fc*i$ai]-r s «fc a 

10 CftotV^. 

[0 0 11] *&, #^>i>X*Q 1, Q2, Q30 
m 1 ( KU'f >«S) lC{4«MSffi (Vdd- G S 

M) *HW&*nS4:4:*»C MS 1 ©HrT-fcfcHfl^m 
hv>i?x^©Ml2©iS^ (v-*®Bi) (i 
15 (^7>K) #{&f&£*T,3 0 L 1~L7 

ttS^[iiB&-r-$.So 

[0 0 12] DCSfli©Jt<@mf 14, _hl3GSMffl©tf 
«#efcra&«EdHc;6:oTV»S. BP*>, A:*ji&}^ (Pin 
-DCS) tmtjVM? (Pout-DC S) fWfc, 
20 ^Q4, Q5, Q6«JGft%J||^bfe33M$ 

mmmmm, m2®mmm, 38tmimm immmm 
mm) D t&ot^s. 

[00 13] §b7>^Q4, Q5, Q6ti, MO 
S F E TT-«JgE^tV, tt*BBr?TJfc*$*- MtfiSlCft^ 
25 t/'WT^«tt* s Mn^ixSo /H7^ftlivH7^ 
Sg^P (Vapc-DCS) iCEWJD^tU ;^7XffifiR6 
~R 1 0£otoT^*l^ft©fW^J^5£©/W 

[0 0 14] #>7>^^Q4, Q5, Q6© 

30 Mi 1 ©^ ( K W >®BI) (Vdd-D C 

S ) n&HKI&SftS i: Mi 1 CDSW^fcJiBe^iWti 
^j^ttSo hv>^^^©M§2©^ (V-^ttH) 

mmwA {if^>Y) * s #t^^ So l8~li 

4J4»^0gST-$»2>o 
35 [0 0 1 5] GSMffl©J«lime^DCSffl©Jii(i^ 
ffflh7>^Ql, Q2J4, ©JMMttf^TVa 

^fflfr3is5^^fe ; ey , ;^>y^«^!£t^^•cv^So u*> 

40 fc> ^^^rt^V^Tti, GSMm©titS^eStP 

dcs ffl©titsm f fct, »c«js«Mas!i: 2 stitsm* s 
>^ 2 fiii&s t * •? mmms.±immim.w.<D>b 
45 [ooi6] mmm*mm-tz> h 9 >v**iz& 
mm^m-izte*) 0^9 v*) , ht&z 

50 {£fflb&tt*l«&e»-?\ §Sit^*sfflffl|K«:€>o 
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[0 0 17] *«W©iWtt, '\*M<DTBm&Mtim¥m 

[ooi8] *^©flfccDiag(±, Y"7yv^<DWM. 

[0 0 19] *«WOSuffi5&?>tJ c t j e©ffi*»<Z)Bfl«Ji:«f 
a&tifRtiU ^BMffflm' <£. V»MBIBI*» £ £ £ 

[0 0 2 0] 

[0021] ( i ) mm(Dmm&zm-rz>nm$imtim 
dist-ifcot, ±B&tiR*tiu mmztiz^zfm 

•rz/uTxmmt&mu ±nmmmz, *©«'>>« 

*, ±f&&tiB^©«!J®ti*il9!i:^2g!ti*al8!(i > 

[00 2 2] _hIB^^^7*CD*B0tHBB$ix-5±l3 
«!ISttMBS!i:SB2S«BSeDj|IKPtt % |5l-#|S]£*&oT 
±B3ftJ«*&^i:±i3g§ 1 ©am&^SfcBBjSfJvt^ 

So 

[0 0 2 3] ±eMW*^-y7'<0*Hfc««t6*tTV^« 

±!3^2iatits©cD$ij»^ts^n2>'7-r^t> ± 

[0024] ±$B&imm<Dmm®m®$. tzimmm 
mtm2®mmm<DJW T^tmititmrn^smizt^^x 
^s. in*»> ±B3«-tf*s^©^Ji*ig!*fe{iw©JHis 

© fc» 2 H»««©> W T^ffifitJtfcfc, ±§3^»<*^ » 

7<Dmmzmm.\stzmm(Dsu7xj&mm*, mm) 

[0 0 2 5] £©£3fci£«&S;ttt*aigBtt&l^{I 
[ 0 0 2 6 ] fiu§3 ( 1 ) ©^©fCcfctitf, (a) &*g« 

Vtf-v ^fttt^atr^lJtfcJtttbT/J^flsiiSBinft. * 
fc^ ±f31ffl®!titi©i:^ 2 J£lf|flik<Z)/W ^X|e]S&£#t 
BKt-SyW7'^ffiin;©-a5{i±f3*aSt^^7-{C^y u 



[0 0 2 7] <b) ±K (1) fcjjV*-J:-3fc:, 

j «j ^ v z tMtsc tmmmmtm 2 ©tug© 
©;w Txmmzmm? z>u T^mnm-^^m^ 

[0028] (c) *mfo?-v7'<Dmmizwmzixz>® 
&mm®tm2®mm®t(Dm?te. m-jsamzwtixffl 
mm? («*.«, ?-hm&) iimivm* (mt& 

15 mtizm.*) m-txfa & 4 vwettfa) tm2$mmm 

20 [0 0 2 9] (d) *N*f*^v:7©«HK»tt$>ftTV* 

5^2 gtta«gi!(Z)flijfluw?ic8Etfi» ft s xtim ©^ -y -v 
m2®mmm<Dmi<Di6i¥izmfc2ti2,miim<!>y 
-f-vtt, mmz&m$Ltztem$t-t2>j3\p!izm&Lxu2> 

25 [0 0 3 0] (e) b 5 >^**©W««£EVthgiJfc:;tt 

£ *lfe*MttiC «t*-»W 7*ffitfi©ffiifi«iftKfcfc 5 XW 
rt^BKT-^So tot, =&h7>^X^H*rbT«M 

35 (Vapc-Pout) *sf£MT-^#tt^|nI±1-2>o 

[0 0 3 1] (f) Jiffi (a) ~ (e) Cf3«$nsa 

40 [0 0 3 2] 

[»W©*«©^*3 WT, Blffl*#JfBUT*«WI|©ll 
«ScWKJIB*»MaiK:8i93-r*o *W©ldli©jeffl* 
iftfS-*-Sfc«>©£l2fc43V^ |SI-^tgS:*-ri,*»©{i 

H-^**wt, ^-©^»)igb©iiB^«i«BS-r?» 0 

45 [0 0 3 3] (HJSJ^Sil) **SS?f5«S 1 T*tt, GSM 

ffl©*tts^ h d c s ffl©ti<i^**i- zmmmmjimm 
[0034] ffijgiiMtftJ&iisn (iSjaifia^tita^^ 
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otv%s 0 ft*, metenmmmtimmmmvmmvm 
[oo35] nm&miimmmm. 2 0 1±, sKosMft 

^•2 2 «toT« 3 WBB»«ISfi©-'^<r-y 2 3##t 

t-^te? n s**«3«**?s^*r*?a»flc tot, 
bi 7 tc <t a ft @g&£$!f£-r s «t a fc ft o T V ^ s o 

[ 0 0 3 6 ] EI 6 JcjjVT <fc a ffiftlMtff 

i:ft»5> ^^i-;i/»g2 l Cjgji8*ti&iSISikc©B 
iCSfflCMS tltz VJ\sV-tZ «fc o Tfl£ES£ tit <^ 
So 1, 2, 7, 8(iy >3>*^ bSfi&-? (N/C) > 
3{iPout-DCSfflvg^ 4(iVdd-DCSffli|S^ 

5 fctVdd- G S Mmm^, 6{£Pout-GSMfl§ig^ 
9 ttP in- G S Mmiti?, 1 0 it Vapc- G S Mffliffi 

^ 1 l(±Vapc-DCSffl^, 1 2t£Pin-DCS 

mW¥> GttGNDfflSm^Tf&S. 

[ 0 0 3 7 ] EI 7 Kjfx-r«fc a iSffliS?«*lS*i^S 
tt, GSMffl©iiMi*efcDCSfli©Jilf*f 

s» ttB^esmtti^f J*, *n*nflBffl-rs*^gu 

»©14ti8:#*fcS [e]BS«J5£Jilsi-i:fto 
f ©!5£BJ3i;-rSo 

[0038] mmmeX'<D?\.$imm%?te, xti^t 

LTfflP in— GSM (Jf««f T*{iPin-DC S) , Hi 
2/*ftH^i:LT©Pout-GSM (titimf T-ttPout-D 
CS) , (Bffittt) i:LT©Vdd-GS 

M (tftg^f T*<£Vdd-DCS) N ;H7^fJ:LT 
©Vapc-GSM (tf*l»f T-iiVapc-DCS) Tf<fc 

ftT^So 

[00 3 9] Pin-GSM (Pin-DCS) fcPout- 
GSM (Pout-DCS) fc©Hfcli3g!<0*iMSs&H£ 

1, Q2, Q3 (Q4, Q5, Q6) xmmtftlX^ 

6 o 

[0040] &mm®.*mm-z> v =? >s>**©*** 

tfit (GNDtfi) £S:ttSfe#>©SS2©SfSi^ (V-X« 
fii) £A>£>ftoT<^So 



[0 0 4 1] Pin-GSM (Pin-DCS) fcfcMUBS 
LI (L8) ^lth7>^^Ql (Q4) ©y- 

05 ^— h«@tt*tCmifi3!© h >S*;^© Y W >*gi£ 
(LI 0) , L5 (LI 2) ZfrVTmH 
ZtlX^Zo «ij^©iiti©T-*Sffi*IS!^ft5 
7^Q3 (Q6) © K >W&(ill^rll]B§L 7 (LI 

4) £;frLTPout-GSM (Pout-DCS) 

10 ft-r^s, 

[0042]#h7>yx^Ql, Q2, Q3CKW 
>ftS{4S-&H]ff&L 2, L4, L6 (L9, Lll, L 
13) Srt-l/TVdd-GSM (Vdd-DCS) C&ftS 
ftTl^So 

15 [0043] #h7>^Ql, Q2, Q3©^-h 
«fig&Vapc-GSM (Vapc-DCS) KggiSSSftT^ 
So Ctie.'T— hm^lfcVapc-GSM (Vapc-DC 

5) iic^tti, ^^©y-bflMfci^in-rs^W 

20 So /t-/ TxniKti, frmmftewtmt&tu Txmfi 

R1~R5 (R6~R10) CfcoTJgfiKStlT^So 
[ 0 0 4 4 ] 0 7 fc*^T«B^T?^*tH^*aMt#- 
y/(FETfy7) 2 5T-£So ^©*^*5 L .v/7'2 
5(c:{ot, GSMffl©lf(ia^e©h7>^^Q 1, Q2 
25 t> ^tie> h^>^X^Q 1 , Q 2(DsU7*1&ln.lt& 
ft»5/H77fflaR 1 , R2, R3, R4, R5i:> 

Dcsmcommmf ©h^>^x^Q4, Q5t, en 

?,h7>^^Q4, Q 5 ©/W TXJSJniJ:bS?^S)S>''? 
-TT^ffitn;R6, R7, R8, R9, RlO^Ui' 
30 ^^McWi^ft-t^So aJS^ISc©ffiM 
^0S^i:*ST*§, ]««^**titi^B©'J^b^T^ 

m=i* b©fgM<&mschAs-c-&So 

[0 0 45] ^ ft##%BJi©f##t©-oT*;fc S 

*s> *l5fSff$?JlT*{4, bv>^X^©P^««jEVth© 
35 '^yttttfoZlfC, Mi^WT^gifGit^^^S 
Ct*Sf§S«^ftoTV^So IP^> mutb5>>z? 

q i Txw&&frttftw*mm istzm&m 

40 K«^)fc:g^4UftvvKSlT 5fl©# >5V >^gPWp 
a, Wpb, Wpc, Wpd, Wpe^tt^iJtClBS^nTVNSo 
Cti6#>r>f >^gB{ot^*:»A^ftShtt){^ 
fc^y-72 5<D%mK.MW(£tvC\^ 0 Cft£#>^ 
>^SPW P a, Wpb, Wpc, Wpdtt, BMS-TS^^-f > 

45 ^SaJlfflK:****»«)«:S«SW<«8tW*4 0 £H5TrS£ 

T-$S^fiE, IP*,liSqItg (7Dy77^) ft«|fi8K: 
feoT^lio 01{c:*^^T, ^ffi^fti (a) , 

(b) , (c) T-^bTi&tK mx.it, mix-immffi 

50 m (a) (Ctt^ftK»4 0^S^$n (EI2#^) , 
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>^35Wpa, Wpb, Wpc, Wpd, Wpe©<aW£J£ 
«iftS*PR3-l, R3-2, R3-3*s^ite>nTV^ 

So 

[0 04 6] #>7V >^SPWpa, Wpb, Wpc, Wpd, 
Wpe&imttJfl^ R 3 - 1 , R3-2, R3-3fcfc8H§ 

Vapc (Vapc-GSM) (iWpb^Iffi^^/r LTg^^ 

n> wpett^w^iajw;R2t:B!i»*^Lrsa«afiir 

<7gBWpc£g£&|;*ftT^£o *Sln;*^R3-2©-iSJi 

^bt^Vr-f ^^WpdlCggf^tlTV^o * 
fc> >^a5Wpah#>^'r >^a$Wpd(otSU©BE 

JSlCot^TgEilgSSftT^&o JSJiHlt^R 3 - 1 ©— S»l± 
SIR^bTsH^-f >^»WpdCS8IS**u ft&SSUiia 
^^UT/JtV^-f >^Wpefcg^£*l,Tl^5o 
[0047] t£oT, ;W 7-^ffititl±©liSiiia 1 tern 
T&olC, (a) ~ (d) ©4^JB©H»fl*l!rfleic:;ft 

So Hic^nati, mmm (a) tt&Mfiftr 

(a) t«^WSt*«*:*H^b&»^*e*!), Jt-fT* 
J£tnJ£«U Rl/ CR1+R2 + (R 3 - 1 ) } 

s„ se^B^ (b) ttggfftfiap (b) 

B«bfc»#Tf*?K >t-rr*«6vtfcfck R1/CR1 
+ R2 + (R3-1) + (R3-2) } JC&So SStiffig 

^ (c) mstHfim (c) fcm.mmtm*m%.\.tzM 

^T?*»>, M-f TXiSJfiifcfcJU R1/CR1+R2 + 
(R3 - 1) + (R3-3) 3 C&S. mm&m (d) 

TXt&mtlt, R1/CR1+R2+ (R3-1) + 
(R3-2) + (R3-3) } £&S„ 
[0048] 3 dT*> ««,0^«^4 0 ©«t*fcoWC 

D-feX^^^T" (S) , SP^P-^tfefi (S 3 1 1) 

*»&*vs/>y (S3 12) , zf-vTmm 

(S3 1 3) , ffiJ/uliR (S 3 1 4) CS5Xf'y74 
[0049] ISCTb^4'*tt^0£iB£fMftlc43* 

So 

[0 0 5 0] HuMbfc ; eyi-;w»g2 loDRff 

2 Cfvf <fc-5£> GSMffl©titi^e©h^>^^Q 
It, DCSffl©if<@^f 0h7»-X^Q4©;H7 



[0 0 5 1] h^>^^OBafitSaEVthtt, 010© 
^57C^t<t5C, may bCAoTtUPCMMI 
ffi©-ftv (AVth) ££bS„ -ecT> 01 lCSti 
05 5fc> ^«EVtho«ffK:»JSbr4o®saa^jB* 
4:5, m£©>t-f3*;*«tflSH;*#*. Bp-feNHBttEVth 
# (1) ~ (2) ©SSB©&1iiT-;&S*§i§r, gggKSMtt 
ilt-^t (a) ©teg^SiR-rSo HSUfclBHi&WEV 

th# (3) ~ (4) co»^H:isis(ftm±ia i 

10 (b) OffinSRU HUMtEEVthtf (5) ~ (6) 
©»^Jd«BtKft«H:ia 1 Tf^-T (c) ©<4M£SlR-r 
So BWSEVthA* (7) ~ (8) (DM^mm 
(d) fcjjrrot-SC, ««WSBl«**^K:*»SBBBb«: 

v^i:£-rso ±§3 (i) ~ (2) m<mmim\zm7fs 
15 b&^#, ^n^nM^'oiisffl[^3SiR-rs*©T-5?)So 

EI2tt (a) tc«^,fl<jS^40*^^tife««g^ 
-r*©T-*>So c:©«S,Wgc^4 0(i, 4"f;KvH 

fcCDT-ifcSo 

20 [00 5 2] COJ:5K«SlWS8l^©fiiB3W?C«tS 

th©^y*£ffi«-r&Ci;#T*£So 3®n-f7^fi 

25 @©h^>^X^fC^-bT i fe.fT^«fca^bT-t)«tV^ 
[ 0 0 5 3 ] 0 9 ttJfygfltf - ^72 5 ©«5* j5*-T¥ffl 
HIT*fcS„ C©0{±, Ell 2-fo(SI«T*$>S*s. GSMffl 
^VDCSffl©ia®!h^>^^^ (IstFET) i:, $K 
2mh?>$>X* ( 2ndF E T) <Df— hWM (G) i: 

30 KW>W3i (D) £^tTo lai^flic^Sii: 

#gP^o^TJi^{ot(1- bT 
[0 0 5 4] dtl4)*«B^©!t^©-o-?:feS 
lstFETi;2ndFET©y— (G) SVK 
35 W>Wi (D) tt, |5|-^[Slt?&^T^StBHabfc 

Ciltiot, IstFET (W©ti*S@) ©m^^mt) 
Urt"*fil C7-f-W££;frlRl) i:2ndFET (m2©Hta 

s) ©tts*^f)fcti-r^iRi (w -vm^ipi) ^isgEb 

40 Ti¥t)^oT5l6^C:i:A s >&<«:t) (013#Sf), «7>f 
>©fST^IWltt-S^4:AST*§So IP*»> T-<V\s— > 

f^fflfc: «ts*j»«zHST*iw±-rs - § s» 

45 [0 0 5 5] 3n**«9JOW»©- 3fJ?5 
iai3SViai4 (a) tc^«tdK:, GSMffl© 
if|g^©2ndFET (Q2) MD C Sffl©iftalR© 2 
ndFET (Q5) fC^Tiot, ^- h«ffiCSgR*n* 
'7^-\'4 1 cD3Effi*(Rli:\ HW>««$HI.9 

50 -<^4 KDm&^^ntmmzm^-r^^oizt^-ox^ 
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-^©ttUtttWr-fc-So «7>f*4 1 ©flfe^ttBJill©- 

[0 0 5 6] *fe, *&Kfl£JB 1 CDJMW^y ^fc:;}^ 
T> H9C^-TJ:-5^ W®mmm(Dh?>i'7* (1 
stFET) Qli:, IB2S««S!©b7>^^ (2 
ndFET) Q 2©#|S]#|b|— fil&oTV^o itltCi 

»k mm^tt (vtwtKw >mmm) 8wt5v*# 

/h£ <&3„ IP*>, lstFETi:2ndFETffliS 

[0 0 5 7] 014 (b) fiGSMfflCD IstFE 

T t. 2 ndFET ^iji-©^^ >y ^Kte^a^ D C 
Sffl© lstFETfc2ndFET^#— ©4M«*^.y :/£ 
ffl^&^^fc^Tfck 1 stF E T i; 2ndF E T i: 
©BBC G N BWM^mfX V 4 -VH©fflSSI#f^ffl £ <fc 

ct% *xm0bsi-c(*bii 4 (a) (c^-r«ta*«fi£ 

[00 5 8] ;:©£?&, iSms^tfta^Stt, 
5 CSV*- * ? icM*aM«6tm^ii* tv-rffiffl^nso 
m 1 5 it^j.T)u^> K^ii«t»©-sp*^-r^o 

^l3T*ifc»K iSffltftte^KI I C (RFlinear) 5 0*> 
£>T>9-}- (Antenna) 5 1 £T-©gB#£7jrro &:}b\ 

DCSffl©^<@^©-o£SiJ(7T^UT<fc 
t>. ^©iftiS£PA (;V7— 7">70 2 0a, 2 0b 

[00 5 9] 5 1 l±T>Tj-m&mWWm 5 2 

©7'>7 i ^^Antena^SM^tlTV^o 
ft«mS§5 2fct, PA2 0a, 2 0 bfflffiTJSATJ-rs 
Jg^Poutl, Pout2i: > gfSi^RX 1 , RX2h, 
MWS&^contorol 1 , contorol2 fc£*f LT^So 

[0 0 6 0] S««£M-^«HiIC 5 036»6©GSMffl© 

fi^{±PA2 o acsi&tu Poutitrm^^nso p 

A 2 0 a ©(£*;«:# T"-? — 5 4a£«fcoTlfcfcB2*U - 

(Dmam^BmaMtmrnsi (apc^es) 53^7 
-f-^w^?na. APC0B&5 3{i±i3^mfi^ 

a£fcttflsLTPA2 Oa^SiJffll-rSo 
[00 6 1] Sfc, (^i3ig5^^M#S{M I C 5 0 fri? 
©DCSffl©fs^«:PA2 Ob^il^ Pout2tm 
tlZtlZo PA2 0 b©ti57a{ot*^— 5 4btC«fcoT 
t^m^n, C:©^tBfs^{iAPC|H]SS5 3C7-f-F/t 
^£ftS 0 A P C ESS 5 3 tt±B«H«a#*i£fcaW£ 



U-CPA2 0b4M»t5c 

[0062] T>^i-m^mmm^5 2it^^u^ 

— 5 5£>PfUT^3o Cfflfa7V^+f- 5 5fctiSH^f 
U lSg^^IBTV^-^^AntenatC^igg^tU fife© 
05 2 ^©fl-TJJiG S Mffl©aSft§fi1jU#>W -^5 6 
afcSBHSSfu ftfe*{*DCSfflffl^iS««J#^-f 
5 6 btCg^tlT^So 

[0 0 6 3] mmgrnwrnxj 6 a©aJ&£iot7 

■<)\<5>— 5 7a£;frLTPoutn;:g^;**vr^So i£ 
10 fiSe«J#;*-r 5 6 a©bg^fi^fiC 1 £tf-LT 

s/fis^ r x i izmma tix v ^ o mmgmwwx ■< » 

f 56 afifWS^contorol 1 icAfcSftSMWS-^fc 
iota^*feSb«jSi:ffli^»«]#^*sfT 

15 [0 0 6 4] »©Seei#^-f ^56bCQag 

}5,lt7 4 )\>9— 5 7 b&^L-CPout2fcrg^£*vrv^ 
So i£fs§{s«J#7W *^5 6b©bi^IC 2 £ 
■ft UTS«»?RX 2 fcSSjfcSftTO 6. 
74 >v^5 6 b(i$iJ«iS^contorol2 CA^ftSMW 

[0 0 6 5] s«jg^Rx i tnm&m^iam i c 5 o 

i;©P^JC{i, 7-c;i/^-6 O&tfSM^Tyy (LN 
A) 6 1 fi1fim#&m2hX^Zo flffl?RX 
25 2 i:l*«*(S^«iaiC5 0i:CDiaCH:, 7j)V#-6 

obtismmTyy (lna) 6ib««^tit 

V%So 

[00 6 6] Cl©«i^il{s^iCotoTGSMjIfi^D 
CSjlffASqltgt'&So 

30 [0 0 6 7] *$mjm 1 c «tn«wT<z«ft***-j- 

o 

[0 0 6 8] ( 1) GSMm(Dm<mmeRX^B CS m(D 

nMftfonRttmia (h7>^Qi, Q4) ^ 

2®*i<i®! (h7>^^Q2, Q5) «i, *-©^a» 

«. > «»Jo*ai»^ >v T-^iffl^atf^t tys tt /j^s 

ibtfmhZ* ±f3«3©litl©i:^2©;Jiti®!©/ < c 

40 77m**n*tmmi-&nMi£imvxMm%in 

[0 0 6 9] (2) ±53 (1) iCfF-tZ?^ GSMffl 

v>mmm eWDcs ^©iiti^ f cowmmrnsttm 2 

y 'J >> a» ^ {cjBfiK-r s c i: iz «t 0 TgPS^cffi^^EI 

^ h©f£M^EI?)Ci:^-e§So 
50 [0 0 70] (3) ###:^^^2 5©^ffl{c|EM^n 
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m^m^^m-t^ (yj'rm&xm tin 2 mm 
mm<Dmij*m')m-ri3m (w-wfffi^rei) ^asu 

[0071] (4) 3&m**-y7 , 2 5<Dmmi~mit>n 

[0 0 7 2] (5) h7>^^CDB8ffi«£EVthSiJfc/^ 

li5%J^rt£JfcjEi£T-#So tot, ^h7>-^t» 
UT*®fc;WT*«4©S;S#WligC&')> b7>$> 

(Vapc-Pout) j&HS»T*WttjWa±*-S. 
[0 0 7 3] (6) ±13 (1) ~ (5) HffittSftS** 

[0074] *mmzm i t-gu «*i©£#tf£-r 

ffclftlJ^ hLTMOS (Metal Oxid 

e Semiconductor) F E T&ffl^tcWZ-ol^TWtBMlsfc 

tVX, i/'j3W)t!-7b7>y^, Ga A s — 
MES (Metal-Semiconductor) FET, HBT (Heter 
o Junction Bipolar Transistor) , HEMT (High El 
ectron Mobility Transistor) , Si-GeFET^t 

BTtS i-GeFETtoV^ffi^tcUiB^-rs,, 
[0 0 7 5] mi 6#tF01 7»HBTCDfWilii 
BIT?**. *B«ttGaAsa6l6 6 5±fctts n'lG 
&AsV7ai"!7#M6 6 AW £*tTV^ 
^ffln'IGaAs^nV^^ie 6±CnSGaA 

aAs3^^16 7tt^fi<]{c:^ct3gg$^T-^^^> 

1taJA^^*vfc»VMiMGaAs=iV^^Ji6 7#7gfi£ 
SftT^3««fc::feVvr, S5»nlGaAs3l/^ 
7^>y^>^*^^ C(5BiS^t:li3l/ 



[0 0 7 6] «5E^1fgS±CH:p + SGaAs^-^JB 
68, nSInGaPx^y^i69, n'IGaAs 
^-^17 0#JiI&ttfe3J;5£aBJ*£ftTi^o p 
05 , MGaAs'<-Xl6 8J:nSInGaPxvvi'I 

GaAs^ty 7"JB 7 0 1tt»«<J)if *Cffl«©Btt 

[0 0 7 7] Huf3n + SGaAs^r-W7 , a7 0*>£>^ 
10 ixtz*Vffimzte^-C, SR8(]i:nlInGaPx;y 
*B6 943<fcU t n t SGaAs^-V>y^Ji7 0&^v?- 

h^gp^c(i^-xmgi7 i &mttt>i%T^z> 0 

[0 0 7 8] Stz, wffi¥mmGaAsm&.6 5©± 
15 ®tt3EH£G^-r3*g«flil7 2T-SfetvTV>So *&fUH 

7 2itsi^mzx.^^>^m^ti-c^>^^ hftim 

tte>*U HBT©«-«ffiA*«SlWt ituf3»± 

* (Dtmmtmmti ti&m. mm n*m g a a s * * * 
ymi o±iz.&^x vfwmi 3 (m-eB^jgc&^T 

20 <^S) jW£fifcgffta„ ^UT, ^^^©12 
i&ftfeJB 7 4 <ommz. ioT, «-BES§fc&« 7 4 tt^ 5. * * 
«i73, ^-XSS7 1, 3l/^^mBI7 5fcKBRS 

[0 0 7 9] HBTCDS^jti3*VNT> nlGaA 

25 s3k^^l6 7^n , MGaAst731/^^I6 6 
yiZ£^TT-{ V I/—: >^7 6 #i8tt?> 
tlS- -07^VU-S'3>I7 6li4«4GaAs 
»£6 5©ajggft9-H*Tj^f So ;©7-fyi/-J/a 
>^7 6©(StCtt3i^^>^ r v/1fcbt^JHS7 7 
30 * s ^!tte>*t-2>o «ttGaAsiS6 5 ©Kffifcttn 
rffl©5*:7 8#tg(t£ft3o C©^7 8ttButa^ 
JB«7 7^fcfc£<fc5£)£fiK;**l3o Iffi&§^Jg7 4 

ii, fawn 7 2fcafti*6ft&j*fc^3ft&a»»ffliBtt 

7 9 ^/rUT±f3^JS* 7 7 Ct^tjtlg^ns. * 
35 fc, *^f4GaAsS1S6 5©SHt*«ei8 0*s|9: 

vt>tizz.£&e>, z<?>nm8 0iz&mm7 7Rxrmm 

fflli«7 9*^U-Ci^y*«B7 3K:fiBH!*ns. & 
43, El£;f3<,vr8 lf£ffi£tf£T-;fcSo 
[0 0 8 0] Ell 8 (iS i-GeFET^tTOBf 
40 ffllH"C-$>£o S i-GeFETlOOtt, H 1 fcrjjV2M; -5 
S ifflgl 0 l©±StB (±BB) tS i,.,Ge 
, (Ogxgl) iPt&SS iGe^SJiOJl 10 2, 

i*-+*;Wi 1 0 4 &M*aMEftftS't!-&RjitC 
fcoTV^o S i»fil 0 1 ©^»^H5^*5V^T, 

45 tvftmzs io,^«i o 3*mTz>mmizt£^>-c 

[0 0 8 1] $.tz, fiulB^S U-^Zfrm 1 0 4, S 
iGemfrmum l 0 2 joit^S iOjSe^Jl l 0 3± 

©s iaaj^t{i«3iu4^fi*SBut3s i o,fsmm 1 
50 0 3 1 su^t- s mttffitmmm 1 0 5 a^aasnTv^ 
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^12 lcau m^mmm.Y7>v*#(Dv-xm$fr 
k w 1 o 8 swaw-e. 

[0 0 8 2] l!fif3-*r©ffi1iSc««& 1 0 8 N©3£» 

S l 0 4©gtffl£fcfcy- hRffilR 10 6** 

»M*S>:tVtV*S. C©y— hRftlJRl 0 6©±tfiy- 
hffilO 7 6*1, hSMbBtl 0 BtSZWt 

- 1 0 7©W*fcOJfi|«fcfr&&4«S(1M K 
•>*-;H 2 2Wf>tvtl>5, f5f3tet!c«^l 0 8 

{iHutay- h^bM i o 6 ©pMBfflifc-en-pnB&ttfen 

T^So 

[0 0 8 3] SutB^S 10 4, ^-h« 

«g i o 7* .k vims 1 2 2 ±\z\tmf^wmm lostm 
(te>nrv^ 0 cicDjiiiBieiaBii o 9tu±3>4'^ 

sp^ctt^jsia^ 1 1 1 A^gg^n, b«s i o 7 
c«8K*nsy— hsm, *£fist«*si 0 8£«M£ns 
v-*^ h u-r >fflcDs«M)*j^*n, mmfomm b 9 
> ?x $ ifimm z n x v ^ s o 

[00 84] (^ffiff5882) 0 1 9 tt*»l&©fl!i<Z>£tti 

T**5o *^aS^S§ 2 T-(±> ± n 3S£S£ff5«§ 1 fc:ftV*T, 
^mVtf-vyi 5rttryWT^JfflI|lIB&8 5£M<SWitr 

^n^T>:TOPampl~OPamp6l;:f±yjU h7>y 

n-cv>3 0 

[0 0 8 5] 02 0{i±fi3^-^T>7'{cJ;?»'W7'Xjg 

mot £ kbit*- s fe » © ei8&0t- & s » 

[0 0 8 6] WTXmm®B&8 5{i, APCfcf)A2; 
^fc&SiaCffif&SnT^So ^T>7'tt > 02 0 

(Dmmmiz7F-t£ote--ft<DnMos b^>y^ (n 
mi, nm2) frz-tezmmmimmt, -*t©pmos 

h^>i^X^ (PM1, PM2) is>t>t£.Z>i}\/> V %5> 

- mmmffi®ffi£t>wfo?2>) pmos >5>s? 

(PM 3) *>fe&SV-;*:7*D'7£ < fcoT«fij4£ 
n> A*SffiVini:m^«EVout*s|Bl-«JE(3*SJ; 

[0 0 8 7] 02 UiJ|M9»;f-y72 5©^iC9<]»ffl0 
T-&So H0£jjVr<fc-5fc:, p + ^>l>3>«£8 6© 

-*fflc«:pSfiD3iir4'*S'+;i'JB8 7*^«*fenTU 

5. dCD^t^Jf^-wWf 8 7ttp*S©7'^ VV- 

a>^8 8T"£-n-enB£ntv»So -ebt. ±§37* 

i/+;H8 7tlt ^;i/^^*6«&«^*^J$£n 
S i: ^ * C , Bf^BW K b MUtt***— b WS* J 
M^flPMOS^NMOSCiSCMOS 



JB^-fbJJl^aSffc) , LD (Lateral Double Diffused 
MOS, t&tfLR, OmV-IX—Y (diode) , PNdiode 

#flM;*nr^£o 

[0 0 8 8] Ci©J;55&iNWta6«t:ov^T, 02 2© 
05 yu-^-^-Y^m^tai^hm^WLm-t^o z.v>y 
o-f-^-hT-tt, LOCOS^^feiHi^fig^T-© 

[0 0 8 9] -i£fflC^l^^>-WW18 7%WTi>P 
♦S*>';3>aHg8 6*/8jftbfclft, -tlB^tf**^* 
10 ;iWI8 7±tLOCOS (Local Oxidation of Silico 

n) ms 9*mm-tz> (S4 0 d . 

[0 0 9 0] o^tc, ±|3LOCOSM8 9©— 

tsji9 0*jBfiS-ra (S4 0 2) „ o^t, m^to^m 

*— VBffi&ffiMZnMV=.)l> (NW1) PMOS 

mmmpft, puaode m^mm^tnm^^ji> (nw 

2) NMOSflgfiMiBfaWLDMOSJKfiRIBBfKtt 
pM-i»3i;i/ (PW) SrffM-TS (S403 — S40 
20 5) c 

[00 9 1] -oglz, ff-Y (Gate) gfcfrWS-TS 
(S40 6) o fiP*» LDMOSMPMOStVCN 

9 2h, i©y-M6S««9 2±K-aut«*SJ|«»; 
25 ->U:n>*»fe;&sy-bW£9 3£ffi56£ir-So 

[0092] ogtc, mmcD^bv^v^y^^fim} 
30 8m%mmtz>o 

[0 0 9 3]o?C, *ffi^{rSra^lS9 4 
«(S408)o ^©«, ±aB«M«MH»9 4C3> 
^^h?L^fi£-r^ (S4 0 9) „ 3>^^b?Ltt, m 

35 ?Lffljg£jicnfepWJ^vnW£#sai-rso 

[0 0 9 4] ofC, E^9 5*^-r?>c IE*fl9 51* 

40 ^BBi^JEiSW^ns IW:??^^^^*/ 
3 >JKA»J&JSS* n-5 o §5 fc> p + S^> U 3 >«M 8 6 
fcfc, #-©#^<*^-f ^4BJS£^5gP^-©^*^bT®i 
B^Lfc*s> SQ^t:ttKS^§«:iNWt«tR (-^^m) 

45 ^nT#l&©^#:^^r^fiS;^nsClh}C^So 
[0 0 9 5] ^tlCtt), LDMOS, ffi^R, «Sdi 
ode, PMOS, PNdiodeSVNMOS^^^nSo 
±!3PMO S^NMOSW?>7©CMO SASfl$fig 
LDMOSfb^>^^Ql~Q6*sjBfiK^n 

50 So 
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[0096] *mmm 2 (vmmfcmtimmmmi*, ± 

[0 0 9 7] feJLt, *^HJ3#££oT&£ftfc#BHJ§£S| 
»TH^^*««WS»lS«:-eS8«|-r S b 

tsjb^ bfc* j , h- a«*sc^y t> h*#^- Ka 

So 

[0 0 9 8] 

[$eBB©8&*] *«K:*ii^ll^$ns»^©-5-fef^S 
83©fc43*3T-;fcSo 

[0099] ( 1 ) #Jttamo«Jiaii*i® 2 ©tits 

S^W T^.ffitaW-gP&^aS^^rt^y U S".y 

j&bm- a^tcto T«Bffijsafc<zxs«* 0 s z. t &x* §• 

So 

[0100] (2) ±aa (1) »®j*M»©(a« 

[0101] ( 3 ) ^MWttf" v ro^BCEBSft sai 

latue©^ 2 s««®cDiiiHf oia«*«r^fli-r s c t 
(3 j; o t, v -i ■vmvtmmmimiz <t s w#©<&t-$> 

[0 10 2] (4) ^^^©aiffl^tt&ftT^ 
S m 2 J^ti@©ftiU«^ C gftftgr ft 5 A^©9 -f -V 

-i^t, tgS^2£^*fcttifi^-rS^|pI^M«bTV>5 

[0 103] (5) b^>S?;**©BMmEVthSiJ£# 

ot, ^©^W T^ffitrClt^WSClil^-egSo 3© 
tSS. ^^^yrfc^^yT^JBfiRSftfcaMMIK: 
J; 7" ^ i£tt©ffiia1i£#t jR{£ 5 XWrtfcJEtfl-e § 
So «ot, #h^>^X^KlMbT*ii^N*-YTX« 

u ^* s ini±-rso 

[0104] (6) ±b (i) ~ (5) caa«-rsj»* 

T-'h§Hb&fc©£:;feSo 



[0ffl©fa*&8JiW] 

[0 i ] *m}<D-mmm mmm 1 ) r-fes^ia 
05 -efcSo 

[02] ±ie^wT^igfetJ±©i)is* i ^Tbfc#^i^ 

>v r©HB*^iDKWiifiaiaT;*s. 

m 3 ] ^sn^si i <Dmm%m*immmw<D¥ffiwx 

io [04] #guEj&«s i (D^mmntim mmsammmx 

m 5 ] *mmm 1 ©iisjia&it^tf ^s©ies0t- 

[0 6 ] #SUEBfi 1 ©HSHOifc^if «i?M©J£®©S 

[0 7 ] i ©^Mi«t*?ati*i««©^fiffi(aiis 

igt?fc£o 

[08] *£ttB£AB 1 ©iftjSiSS^titaSSfflSjtffl- 

as &^-r 7 a — =j- -v — v x $> s o 
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